Conclusion
The impact of Life! is attributable to applying available evidence for the systems design of the intervention, and collaboration between policy makers, implementers and evaluators using the principles of continuous quality improvement to support successful, large scale recruitment and implementation.
---------------------Type 2 diabetes has been a national health priority in Australia for over a decade. Randomized controlled trials showed that progression to type 2 diabetes in high risk individuals can be prevented through lifestyle behaviour change programs (1) (2) (3) . Feasibility of such a program in the Australian setting was tested in the Greater Green Triangle Diabetes Prevention Program (GGT DPP) (4) . In 2007, the Australian state of Victoria established the first systematic, full scale type 2 diabetes prevention program in the world, known as the Life! Taking Action on Diabetes program (hereafter referred to as Life!).
Policy development for diabetes prevention
Arguments for a health focus arose from impact on the working population of growing preventable chronic disease prevalence. Concurrently, the national diabetes survey study AusDiab showed that only half of diabetes cases were diagnosed and a quarter of the Australian adult population was at high diabetes risk (5) . During 2004-06, work was undertaken for the Council of Australian Governments (COAG) on a new economic reform agenda to ensure Australia's prosperity in a global market. COAG subsequently announced that the first tranche of human capital reforms would include a specific focus on diabetes (6) .
Further in 2006, as part of work undertaken for COAG the GGT DPP was identified as the only evidence-based diabetes prevention intervention in Australia (7). Combined evidence obtained from the AusDiab study, economic analyses (8) , scientific evidence of diabetes prevention effectiveness from randomized controlled trials and the GGT DPP results strengthened the case for a national policy on diabetes prevention.
Establishing a state-wide prevention program in Victoria
In 2007, the Victorian Government approved funding initially until 30 June 2011 for Life!, a large-scale systematic prevention program for high risk individuals. Scaling up is the process of reaching larger numbers of the target population in a broader geographic area by institutionalizing effective programs. Life! is systematic with predefined components interacting as a system. Life! has a direct lineage from the Finnish Diabetes Prevention Study (2) , Good Ageing in Lahti region (GOAL) implementation trial (9) and GGT DPP (4, 10) . Additionally, the Department of Health Victoria had experience of its Healthy Living Course DPP (11) . Life! is a statewide program, scaled up from randomized controlled and evaluated implementation trials.
Little is known about implementing scaled-up diabetes prevention programs. The first national program was the Finnish national diabetes prevention program originally implemented as FIN-D2D in 2003 (12, 13) . Life! is the second scaled up program reported internationally. This paper describes the genesis, development and evaluation of Life!, the only systematic scaled-up diabetes prevention program to date. In implementing Life! we aimed to measure real world vs clinical trial effect sizes and compliance issues with all the real world constraints including the lack of Medicare funding (Australian universal health cover) for pathology tests of effect.
Research Design and Methods

Intervention
Life! consists of predefined components interacting as a system. Components include a strictly defined intervention based on the GOAL Implementation Trial, modified according to additional theories of behavioral change (14) , the Australian setting; standardized facilitator training and a manual (15, 16) , payment to facilitators linked to data return to use for performance measurement; continuous quality improvement and evaluation. Within the continuous quality improvement cycle (17) facilitators receive individualized performance feedback. Furthermore, adapted behavior change theories such as the Health Action Process Approach (HAPA) model is used to encourage participants to identify the main determinants of intention building and make lifestyle changes associated with healthy diet and active lifestyle, thus reducing their risk of type 2 diabetes and cardiovascular disease (CVD) risk (14, 18) .
Life! uses the five Finnish DPS (2) goals:
No more than 30% of energy consumed from fat;
• 2. No more than 10% of energy from saturated fat;
• 3. At least 15g fibre/1000kcal;
• 4. At least 30 minutes /day of moderate intensity physical exercise;
• 5. At least 5% weight reduction.
Each participant is provided with a manual to record their lipid, blood pressure and blood glucose levels plus their individualized goals and outcomes. Participant manuals cover content of each session, extra reading material, and tasks to do between sessions (e.g. physical activity and diet diaries).
Life! consisted of a group course, six-session intensive intervention for between 8-15 people (Figure 1 ). In comparison, earlier clinical trials such as the Diabetes Prevention Study (DPS) and Diabetes Prevention Program (DPP) used individual interventions. The first five sessions occurred every fortnight for nine weeks. This design is based on the social learning theory (19) that advice and support in the beginning of lifestyle change process needs to be frequent to provide motivation. The sixth intervention session is scheduled for eight months after the first session. The objective of session six is to follow up participants and observe maintenance of their newly learned lifestyles (9) . Life! is a real world full scale prevention program, so it was only feasible to have six sessions especially since the sessions are group based. 
Program delivery
Participants
The Australian diabetes risk tool (AUSDRISK), a 10-item questionnaire (20, 21) is used to assess an individual's risk for developing type 2 diabetes. Individuals belonging to one or more of the following groups were considered eligible.
• Aged 50 and over, AUSDRISK score of 12 or more; 
Social Marketing and Communications
Increased awareness of diabetes risk and prevention across the community was created through integrated social marketing which consisted of targeted communication activities and mass media campaigns. Media advertising, presence at key events such as a Life! booth at the Royal Melbourne Show, 24-hour telephone help line (13 RISK) and website to promote risk assessment facilitated recruitment of high risk individuals, and increased awareness of type 2 diabetes prevention effectiveness. The program was also promoted to health professionals and a tailored workplace engagement program was also developed.
Recruitment
To June 2011 approximately 15,000 participants have been referred into the program through four referral pathways. These were 1) referrals generated through Life! providers or facilitators (36·2%), 2) family physician/health professional setting recruitment (30·2%), 3) social marketing via telephone/web support system recruitment (28·2%), and 4) workplace-generated recruitment (5·4%). Provider or facilitator led recruitment involved Life! facilitators promoting the program to local workplaces and community groups and encouraging individuals to undertake the AUSDRISK test assessing their risk for type 2 diabetes. This form of recruitment became the most useful , especially after May 2010 when funding was available to Life! facilitators and other eligible entities to implement individual sessions with potential program participants aged over 50 years. Workplace generated recruitment was limited due to establishing a process for referring high risk workers to the program whilst maintaining their confidentiality and privacy.
The mix of referral pathways mitigated the risk of reliance on just one.
Measures
At baseline, self-reported measures of depression and anxiety (Hospital Anxiety and Depression Scale-HADS) were obtained along with biomedical and demographic data such as blood pressure, fasting lipids and glucose, age, AUSDRISK score, BMI, education, income, smoking habits, CVD history, and employment status. Follow up measures at sessions one, five, and six, included participants' weight and waist circumference, measured by the facilitator. Participants also completed physical activity and food behaviour questionnaires. To determine physical activity level and achievement of the physical activity program goal, participants were required to indicate the frequency with which they participated in at least 30 minutes of moderate physical activity ( seven response options ranging from 'daily' to 'not at all'). Participants who indicated 'daily' physical activity of at least 30 minutes achieved the physical activity goal. To examine the fat and fibre eating habits of participants and achievement of the fat and fibre related program goals (referred together as 'healthy eating goal'), the Fat and Fibre Barometer (22) was completed by the participants. The mean score achieved on this questionnaire was used as an indicator of healthy eating behaviors; a higher mean score indicated healthier eating choices. For the purpose of reporting the healthy eating goal achievement to the program's funding body, a mean score on the Fat and Fibre Barometer of ≥3·5 for men and ≥3·8 for women was used to define achievement. Participants' baseline weight was used to determine goal weight and therefore achievement of the 5% weight reduction goal at session five and six.
Data Collection and Statistical Methods
Data were entered into a centralized web-based database by the course facilitator following sessions one, five, and six. Statistical analyses were undertaken using IBM SPSS Statistics 21.
Means with standard errors (SE), and percentages, are presented. Differences between groups at baseline were tested using two-sided independent t-tests for continuous data and chi-square tests for categorical data. Changes over time were tested with two-tailed paired t-tests. For the purpose of this report we have only considered participants who completed sessions five and six of Life! The projected reduction in diabetes risk over five years was estimated by assuming a linear relationship between percentage reduction in waist circumference and weight and reduction in diabetes risk, and using the sample-size weighted results of the Finnish DPS and the US DPP as reference studies (2-4). Table 1 cover those entering the program during the period from its commencement in October 2007 to June 30, 2011 , the end of the first round of funding. Twothirds were women and the mean age of all participants was 61·3 years (SE 0.1). Mild to severe levels of anxiety and depression were found in 3·6% and 17·7% of participants, respectively. The mean waist circumference was 109·7cm (SE 0.2) for men and 102·5cm (SE0.2) for women. The mean BMI at session one was 31·2 kg/m 2 (SE 0.1) for men and 32·2 kg/m 2 (SE 0.1) for women (Table 1) . success. The age eligibility was reduced to 45 years; the structure of the program revised from a six group session structure to a one-on-one session followed by five group sessions. Furthermore Life! initially had a payment system whereby providers were remunerated for each participant at three time points, dependent on attendance and completion of minimum participant data requirements for program evaluation. The payment structure and method for the sessions especially having no specific payment for session six has contributed towards the high apparent drop out rate although the 63% dropout rate is not a true representation of retention ( as the final session may not have been conducted and therefore participants would not have had the opportunity to attend). The payment structure has now been revised to four time points to ensure session delivery and to encourage service providers to maximize retention particularly between the final two sessions.
Results
Life! Outcomes
The imputed reduction of diabetes risk was calculated on the basis of comparisons of weight reduction in the Diabetes Prevention Program (3) and the Finnish Diabetes Prevention Study (2) and waist circumference in the Diabetes Prevention Program. There are a number of assumptions made, the first being that the relationship between weight or waist loss and reduction in risk of diabetes is linear and so the estimation is an interpolation along a linear relationship. Other assumptions or approximations rely on the finding that in the Finnish Diabetes Prevention Study weight reduction was the only significant association in a multivariate model (23) and that waist reduction is a better predictor of reduction of diabetes risk (31) . The intervention in Life! reported in this paper was based on the same principles with comparable interventions to the Finnish study. Based on evidence from the Finnish DPS (2) that risk related to weight tends towards linearity, an interpretation of the impact of the Life! program is that weight reduction should or can have a similar effect. For each kilogram lost, the risk of type 2 diabetes mellitus is reduced by 16% (where 16% per kg is a relative risk reduction rather than an additive approach) (32).
Life! is modelled on three Finnish studies (2,9,12) and other work conducted in Finland (13, 33 ) suggests that reduction in diabetes risk follows a linear trend with a greater decrease in risk corresponding to more of the goals attained. In Life! other factors such as healthy eating and physical activity are additional contributory factors along with weight loss. It is widely accepted that large degrees of weight loss give the best result, however modest degrees of weight loss are still helpful. In this light, the Early ACTID (34) randomised controlled trial showed that mean weight loss of 2.3kg and a reduction in waist circumference of 2.5cm at six months and at twelve months, improved glycemic control and insulin resistance. Furthermore, in the Look AHEAD study, the effect on diabetes remission was by tertiles of weight loss rather than a defined threshold (35). Table 2 for sessions five and six cannot actually be compared as the cohorts in these follow-ups are not the same. With smaller number of individuals and greater resources, a much more intensive intervention was carried out in the clinical trials (including free access to gym and face to face dietary guidance).
It is not
Overall, 8,412 participants commenced the program, 6,632 completed to session five (1, 780 dropped out between sessions one and five). The retention rate for sessions one to five was 78·8%. Since Life! is not a randomized controlled trial the 6,407 referred individuals who failed to attend any one or more of the sessions were not followed up due to lack of time and limited resources which are inherent in a scaled up real world program.
Significance of our findings
The epidemic of type 2 diabetes requires all governments and policymakers to address the need for both population-based approaches to obesity prevention, and large scale intervention Programs to integrate workforce training and development, provider networks to keep health professionals engaged, multiple recruitment channels, and integrated social marketing activities are also important system components for a successful outcome. Fundamental to the scaling up process to provide an extensive and sustainable intervention is creating and maintaining a forum that brings policymakers, implementers and evaluators together. 
